Background: Because of methodological flaws and a lack of theoretical foundation of body awareness (BA) in previous effect studies of interventions directed to stimulate BA, it is impossible to attribute treatment effects to this specific component of a multidisciplinary treatment. Therefore, this study evaluated short-term and long-term effects of a multidisciplinary pain rehabilitation program with and without psychomotor therapy (PMT), which focused on BA (measured by the scale of body connection) as a primary target of intervention.
P
atients with chronic pain report that pain has a serious impact on their daily activities, social and working lives, affecting their emotional status and ability to maintain independent living. 1, 2 The biopsychosocial model of pain is a widely accepted perspective of the understanding and treatment of chronic pain. As a result, a proliferation of multidisciplinary pain management programmes has occurred. The main goal of these programmes, consisting of a combination of physical and psychological treatment such as exercise, relaxation, occupational therapy, and cognitivebehavior therapy, is to decrease disability due to pain, to decrease depression, and improve health-related quality of life (HRQOL). Although these multidisciplinary programmes appear to have positive outcomes on HRQOL, disability, and depressive symptoms in the short term, the effects do not always last. 3 Moreover, it is not clear which components or combination of components are most beneficial, which might make these programmes inefficient. 4 One component that is incorporated more and more in these multidisciplinary programmes is aimed at improving body awareness (BA). Studies have shown that treatments aimed at developing BA or treatments incorporating a component aimed at developing BA in patients with chronic pain might enhance treatment effects. 1, [5] [6] [7] [8] [9] [10] BA has been defined in various ways in the literature. 11 This study defines BA as a multidimensional construct involving sensitivity and attentiveness to internal body signals (eg, muscle tension, heartbeat, and fluttering in the stomach), overall body states (eg, strained, relaxed), and of the body response to changes in the environment or emotions (eg, acceleration of breath when you get scared or tightening of muscles when someone gets too close to you). 12, 13 By improving BA, patients learn to recognize and use body signals other than pain and to determine their physical and mental states. 14 Being aware of the relation between physical and mental states in different contexts may lead to a better understanding of this bodily information, thereby increasing confidence in one's body and oneself. 15, 16 Learning to interpret body signals without negative thoughts and concomitant feelings were found to decrease catastrophizing. 17 Furthermore, acting according to this information from the body was suggested to increase self-efficacy. 8 Both catastrophizing and self-efficacy have been shown to be important prognostic and/or mediating factors in treatment outcome on HRQOL, disability, and depression. 18, 19 In this study we hypothesized that BA, catastrophizing, and self-efficacy are potential process variables affecting the main outcome variables HRQOL, disability, and depression.
However, many studies on the effects of BA interventions were preliminary studies and therefore suffered from methodological flaws, such as lack of randomization 6, 7, 9 or control groups. 8 Moreover, a theoretical foundation for BA or the BA intervention was often lacking. Furthermore, whether the intervention actually changed BA was often not measured, or the contribution of the BA component was not separately analyzed. These different issues make it impossible to attribute effects to this specific component of treatment.
Therefore, a cluster-randomized trial was conducted to evaluate short-term and long-term effects on HRQOL, disability, and depression of a multidisciplinary pain rehabilitation program with and without specific treatment to enhance BA (eg psychomotor therapy [PMT]). PMT is an experiential treatment focuses on BA as a primary target of the intervention.
METHODS

Participants
Patients with chronic musculoskeletal pain, such as nonspecific low back pain, postwhiplash syndrome, and fibromyalgia, who were referred for pain rehabilitation treatment to an outpatient center for pain rehabilitation in Amsterdam, The Netherlands, were screened for eligibility. First the rehabilitation physician and psychologist screened patients whether or not they were eligible for the routine pain rehabilitation treatment. To be eligible for treatment within this center, the patient (1) had to experience limitations in several life areas (eg, social, cognitive, mobility, household, work, etc.); (2) had to be motivated to participate in treatment to learn to cope with pain (instead of pain reduction); (3) had no psychiatric diagnosis which could interfere with the treatment; and (4) did not insist on further somatic diagnostic procedures.
Procedures
All consecutive patients eligible for regular pain rehabilitation treatment in the period from November 2007 through March 2010 were invited to participate in the study by letter in combination with a telephone call. Patients who were willing to participate signed an informed consent. Cluster randomization was used to assign treatment groups of 4 to 6 patients to one of 2 multidisciplinary treatment interventions, either treatment as usual (TAU) for the rehabilitation center or the same care to which PMT was added. A staff member not involved in the treatment performed randomization according to a "biased-coin" design 20 for 20 groups, 10 groups for each treatment condition. The results of the biased-coin procedure were put in 20 sequentially numbered sealed envelopes. The logistic planner of the treatment opened a sealed envelope to know if the group would or would not receive PMT. Approval for this research was obtained from the Medical Ethical Committee of the VU University Medical Center in Amsterdam.
Assessments were accomplished at baseline, directly after the 12-week group treatment program (or during the last week of treatment), and at 3, 6, and 12-month followup ( Fig. 1) . At each assessment time, the patient received a set of questionnaires to fill out at home. The patients and therapists were aware of the treatment group assignment. Interventions TAU consisted of a multicomponent group treatment package and included the following elements: relaxation 21 (6 Â1.5 h), graded activity based on the program of Fordyce et al 22 on 1 aerobic fitness device (33 Â1 h), rational-emotive therapy 23 (9 Â1 h, 6Â1.5 h), occupational therapy (6 Â1.5 h), chronic pain education (3Â 1.5 h), sports (in the swimming pool [5Â 1 h] and in the sports hall [5Â 1 h]), partner education (3 Â1.5 h), and coaching (4Â 1 h), a total of 94 hours. The different components of treatment were spread across 3 d/wk during 12 weeks. Two follow-up group sessions of 1.5 hours were offered after 3 and 6 months to evaluate the patients' goals, which they had set at the end of the 12-week group program. Each patient was given the opportunity to share his or her experiences of the last 3 months in relation to their goals. Reasons for not achieving goals and solutions were explored. In the first follow-up session new goals were set when necessary. These follow-up sessions were led by a psychologist and a physical therapists or occupational therapist and were in the same group as during treatment. The group size was between 4 and 6 patients. The aim of the treatment was to improve HRQOL and decrease disability and depression. 24 Patients in the TAU + group PMT received 10 sessions of 1.5 hours in addition to TAU. PMT is an experiential-based therapy in which behaviors, feelings, and thoughts are explored using movement and body-oriented techniques and verbal reflection on self-experiences. 25 In this specific PMT group program the focus was on 2 main topics: body experience, and interaction and communication. The main focus is that the patient first learns to be aware of different physical sensations (increasing BA), for example, in exercises in which patients make contact with different materials and other people, or when patients are feeling and expressing emotions. Secondly, the patient learns to interpret these signals without negative thoughts and concomitant feelings (decreasing catastrophizing), for example, by focusing only on the internal body sensations and describing them in a more distant and objective manner and/or normalizing the feelings the patient has in the specific context. Thirdly, the patient learns to use this information from the body to act accordingly (thereby increasing self-efficacy), for example, communicating about what you feel, your boundaries, and asking for help in miscellaneous exercises. 26 PMT was explicitly directed to the 3 factors: BA, catastrophizing, and self-efficacy. However, TAU also contains elements more or less directed to these factors. For example, within the relaxation module there was some attention to BA, in the sports module and in occupational therapy patients were asked to act according to their body signals (increasing self-efficacy), and in the rational-emotive therapy catastrophizing thoughts were discussed.
Measures
Pain intensity was measured for baseline characteristic purposes on an 11-point numerical rating scale. Patients were asked for the usual and least pain felt in the last week. The arithmetic mean of usual and least pain was suggested to be the most valid measure for average pain intensity 27 and was therefore used in this study. Higher scores reflect more intense pain.
Outcome variables were HRQOL, disability, and depression. HRQOL was measured by the RAND-36 28 (Dutch version 29 ), which is considered to be the same as This is a self-report measure of general health and quality of life, comprising 36 items sorted in 8 categories of health, which can be represented by 2 summary component scores. The physical component consists of physical functioning (10 items), role limitations physical (4 items), bodily pain (2 items), and general health perception (5 items). The mental component consists of social functioning (2 items), role limitations emotional (3 items), mental health (5 items), and vitality (4 items). One item measures the perceived health change over the last year. All raw scale scores were summarized and linearly converted to a scale ranging from 0 (poor health) to 100 (excellent health), with higher scores indicating higher levels of functioning or well-being. The calculation of the summary component scores is based on weights of the general US population, because no Dutch values were available. A score <50 means that the patient scores below the reference group. Only the 2 summary component scores were used in this study. A 3-to 5-point change was considered to be a minimal clinical important difference. 31 Disability was measured by the Pain Disability Index 32 (Dutch version by Pain Management and Research Centre, University Hospital Maastricht, 1999), a 7-item self-report measure of pain-related disability. Ratings are made on an 11-point scale, with higher scores indicating more painrelated disability. An 8.5-point change was considered clinically important. 33 Depression was measured with the Beck Depression Inventory 34 (Dutch version 35 ), consisting of 21 four-statement items. Each item is scored on a 0 to 3 scale with 0 indicating absence of the symptom and 3 the most intense statement. Higher scores reflect higher levels of depression. A cut-off score of 21 was used. 36 Potential process variables were BA, pain self-efficacy, and catastrophic thinking. BA was measured by the Scale of Body Connection, 13 a self-report measurement containing 2 subscales, body awareness (BA) (12 items) and body dissociation (BD) (8 items). The original version showed good reliability and validity. 13 For the purpose of this study this questionnaire was translated into Dutch and only the subscale BA was used for analysis. BA is a multifaceted concept, not only involving the ability to identify and experience inner sensations of the body (eg, a tight muscle) and the overall emotional/physiological state of the body (eg, relaxed and tense), but also attending to bodily information in daily life, and noticing bodily changes/responses to emotion and/or environment. Ratings are made on a 5-point scale, with higher scores reflecting higher BA. Cronbach a for the total sample at baseline in the present study was acceptable (a = 0.80).
The Pain Self-Efficacy Questionnaire 37 (Dutch version 38 ) is a 10-item self-report measure of pain self-efficacy beliefs. Ratings are made on a 7-point scale, with higher scores reflecting stronger self-efficacy beliefs.
The Pain Catastrophizing Scale 39 (Dutch version 40 ) is a 13-item self-report measure of the tendency of the patient to engage in catastrophic thinking. Ratings are made on a 5-point scale, with higher scores reflecting more catastrophic thoughts.
Statistical Analyses
The primary analysis was an intention-to-treat analysis to evaluate the effect of additional PMT. Data analyses were performed by linear mixed-model analysis in MLwiN 2.26 (Centre for multilevel modeling, University of Bristol, 2012). Three levels were defined, time of measurement (ie, posttreatment, 3, 6, and 12-mo follow-up) was clustered within patients and patients were clustered within therapy groups (cluster randomization). The following analyses were performed: (1) for both groups separately the linear development over time from baseline to 12-month followup; (2) the overall intervention effect over time; and (3) the intervention effect at the different time points. The effect of the intervention was adjusted for the baseline value of the outcome or process variable of interest, and besides crude analyses (only adjusted for baseline) also adjusted analyses (adjusted for patient characteristics which were significantly different between conditions P < 0.20) were performed. Besides the significant differences between the conditions, Hedges g 41 was also calculated.
RESULTS
Participants
A total of 114 chronic pain patients, who were all consecutively found eligible for group treatment, were asked to participate and 94 gave their informed consent. After cluster randomization, 45 patients received TAU and 49 patients PMT. Figure 1 shows a flowchart of the study. Compliance with treatment was high, with only 3 patients discontinuing treatment. A remarkable difference is seen in drop-out for posttreatment measurement between TAU (n = 12) and PMT (n = 4). However, the opposite is observed for the 3-month follow-up measurement, where 14 patients within PMT and 4 patients within TAU dropped out. Reasons for lost to follow-up (TAU n = 17; PMT n = 25) were not known in 57% (TAU: 53%; PMT: 60%) of the cases. Missing value analysis indicated that patients who did not fill out follow-up questionnaires had higher pain intensity at baseline and turned out to be more frequently non-Dutch. Recruitment ended because of changes in clinical treatment procedures.
Baseline patient characteristics of the 2 groups are shown in Table 1 . Most patients had a medium to high level of education, and a small percentage (TAU: 13.3%; PMT: 16.3%) had paid work. A total of 78.7% (TAU: 81.8%; PMT: 76%) of the patients used some kind of pain medication and 44.7% (TAU: 43.2%; PMT: 46%) used medication for other indications than pain. During treatment no changes were made in medication prescription. Main diagnoses were neck pain (38.8% and 17.8% for PMT and TAU, respectively), back pain (22.4% and 24.4% for PMT and TAU, respectively) and generalized pain (16.3% and 24.5% for PMT and TAU, respectively). Group composition was not dictated by pain diagnoses and no adjustments were made in treatment for different pain diagnoses. For the purpose of analysis, pain diagnoses were summarized in 3 categories (ie, neck pain, generalized pain, and localized pain other than neck). The PMT group had more patients with neck pain and TAU patients more frequently reported localized and generalized pain (P = 0.08). The TAU group was significantly older (mean = 45.5 y vs. mean = 38.6 y; P = 0.004), consisted of significantly more men (28.9% men vs. 8.2%; P = 0.009) and had more patients with pain duration >5 years, whereas the PMT group had more patients with a pain duration of 1 to 2 years (P = 0.042). These patient characteristics, pain diagnosis, age, sex, and pain duration were included in the multilevel analyses as covariates.
Effect of Interventions
No significant differences between the treatment groups on the outcome or process variables were found at baseline. Figure 2 displays the change over time in the outcome measures and the process variables for both treatment groups. Figure 2 shows marked differences in the changes for most variables between PMT and TAU between baseline and posttreatment, whereas treatment groups converge during follow-up. Table 2 shows the results in terms of linear development over time for both groups separately as well as the results in terms of the overall intervention effect. Both groups show significant changes over time on all variables except for the physical component of HRQOL in the TAU group. The change in the physical component was <3 points, that is, the minimum change score to indicate clinical relevance, at any point in time for the TAU group. The TAU group changed >5 points in the mental component between baseline and the 6-month follow-up. The PMT group reached the minimum of 3 points on both physical and mental components at several follow-up moments. Almost all patients scored <50 on both component summary scores of the RAND-36 at baseline and also during follow-up. Across all time points the groups differed significantly on depression, BA, and catastrophizing. However, after correction for differences in patient characteristics at baseline, the difference between the groups on depression was not significant. Baseline depression scores were just below the cut-off score for depression in chronic pain patients: about 50% of all patients scored 21 or higher on the Beck Depression Inventory, at the 12-month follow-up this was around 17%. No significant interaction between group and time were found, indicating that treatment effects were not significantly different over time. Table 3 shows the results of the analyses in terms of the intervention effect at the different time points. Depression, BA, and catastrophizing showed significantly greater changes in the PMT condition than TAU directly after treatment. As regards BA, this significant difference increased even further at the 12-month follow-up ( Fig. 2 and Table 3 ). Differences in depression and catastrophizing between treatment groups were no longer significant at the 3-and 12-month follow-up, respectively. The difference in catastrophizing between conditions was not significant in the corrected model although a significant difference was found in the uncorrected model at the 6-month follow-up.
Differences between both treatments in HRQOL, disability, and self-efficacy were not significant at posttreatment or during any of the follow-up moments in the corrected model. However, a significant difference was demonstrated in the uncorrected model for the physical component of HRQOL and self-efficacy between the 
DISCUSSION
The primary aim of this randomized controlled study was to show short-term and long-term effects of a multidisciplinary rehabilitation program that included PMT as compared with the same program without PMT (TAU). Both treatment conditions (TAU and TAU + PMT) were effective on outcome and process variables, except for TAU on the physical component of HRQOL. The effects directly after treatment within the treatment conditions were roughly maintained at the 12-month follow-up, some increased even further and some deteriorated a little at some point in follow-up; however, none deteriorated to baseline values. Multilevel analyses showed significant differences between the 2 active treatments on the outcome variable depression and on all process variables directly after treatment.
In general, the effect sizes for the several measures that we found for TAU at posttreatment were small to moderate and compatible to the effect sizes presented in reviews and meta-analyses for multicomponent treatments. 3, 4, 42 The effect sizes for PMT at posttreatment were moderate to large, especially for depression (effect size = À 0.92), which was considerably larger than many other studies reported (cf. 4, 42 ). In a meta-analytic study, Carnes et al 4 reported that only the psychological component of multicomponent group treatment programmes had a minor effect on depression. The present study, adding PMT to TAU, which already included a psychological component, led to a further decrease in depression. Turk 43 has argued that depression in chronic pain patients could be one of the factors in need of tailored treatment. Reviews have suggested that mind-body therapies can be effective in the treatment of depression 44, 45 and together with the present results we suggest that PMT might offer such tailored treatment of depression in chronic pain patients.
The main treatment focus of PMT is BA; however, BA is traditionally viewed as an exaggerated focus on physical symptoms strongly related to an unfavorable clinical outcome. 46 Also, in chronic pain this exaggerated focus on pain, hypervigilance to pain, is confirmed in several studies. [47] [48] [49] [50] A person who is hypervigilant to pain will constantly scan his or her body for threatening pain-related sensations, which has a negative impact on pain perception and cognitive functioning. 48 This heightened but selective attentional focus on pain prevents an attentional shift to a "normal" internal signal. 51 By increasing the perception of normal body sensations, subjective emotion-based hypervigilance might be suppressed and perception of the sensory input might become more distant and nonjudgmental. Unfortunately, we did not measure hypervigilance in this study. This change in perception may help patients experiencing chronic pain to discriminate between different physical and mental states and to cope with and adapt to different situations more adequately, making this broader type of BA adaptive and an important focus of treatment.
Potential process factors by which PMT might affect outcome are a decrease in pain catastrophizing and an increase in self-efficacy due to increased awareness of and confidence in one's body. Indeed, as expected we found that BA increased more after PMT than after TAU immediately after treatment, which was maintained at the 12-month follow-up. In addition, pain catastrophizing was reduced significantly more in the PMT group than the TAU group directly after treatment and at the 3-month follow-up. Smeets et al 18 have shown that a decrease in pain catastrophizing is an important mediator of treatment. They suggested that catastrophizing may be reduced as a result of changes in motor functioning and increased possibilities to perform activities due to physical training. In the present study both treatments had the same duration and intensity of physical training, but the decrease in catastrophizing was significantly greater after PMT. PMT aims at active verbal reflection on physical sensations, enabling patients to learn to interpret their body signals without negative thoughts and concomitant feelings in different contexts, adjusting primary appraisal. 17 This might result in better understanding and a more objective view of the body, increasing body confidence even more. Theoretically, this would suggest that especially the elements of magnification and rumination would decrease. In this study there was an overall condition effect on all 3 elements of catastrophizing (magnification, rumination, and helplessness) in favor of PMT, suggesting that secondary appraisals are also changed more after PMT than after TAU. Our results also suggest that PMT might be more effective in increasing the other process variable, pain selfefficacy. Although statistical significance was not obtained for the difference between treatments in pain self-efficacy in the corrected model, the effect size was 0.50 directly after treatment in favor of PMT, and the uncorrected regression model showed a significant difference.
We expected that if BA was significantly different between treatment conditions, this would affect the outcome variables HRQOL, disability, and depression. Emotional states like depression are largely associated with body signals like heart rate, muscle tension, breathing, and sweating. 52 Being aware of these body signals is considered to be a key element for emotion regulation and for the sense of self. 46 A better understanding of body signals would increase the confidence in one's body and oneself, improving self-efficacy. A stronger self-efficacy is related to better physical functioning. 19 Also, a decrease in catastrophizing is related to a decrease in disability. 17 Although we found the expected differential effects of the 2 treatments on BA (all assessment points), pain catastrophizing (immediately after treatment until the 3-mo follow-up) and to a lesser extent on pain self-efficacy, these differences did not result in a superior treatment effect of PMT on HRQOL or disability, neither in the short nor in the long term. This suggests that other factors may lead to improvements in HRQOL and disability as well, besides the process variables studied in the present research.
Apart from the results relating to the main aim of the study, the added value of PMT, the effects of the multicomponent treatment in itself may be noted. TAU in this study consisted of an intensive multicomponent program that had not previously been studied for its effects. The present study demonstrated that this treatment program has significant positive effects on depression, disability, and the mental component of HRQOL, both directly after treatment as well as in the long term (up to the 12-mo follow-up). With these good results of TAU in mind, it is difficult to make the treatment even more effective with a relatively small addition. Moreover, TAU also had an effect-albeit to a lesser extent-on the proposed process variables. Several of the components of the multicomponent treatment were in fact targeting these same processes to at least some degree. Nonetheless, the treatment effects were obtained earlier in time in PMT than in TAU. Integration of thoughts, feelings (emotions and physical sensations), and behavior in movement-oriented and body-oriented activities is an important general aim of PMT 53, 54 and may act as a catalyst of TAU effects. Considering this, it would be worthwhile to investigate a lessintensive multidisciplinary treatment in combination with PMT.
Limitations
There was some discrepancy between the results of the corrected and uncorrected model. Most studies have not found age, sex, pain duration, or pain diagnosis to affect treatment response. 55, 56 However, the difference between the corrected and uncorrected model in the present study suggests that a priori differences in these variables can partly explain differences between treatment on the process variables pain self-efficacy (posttreatment) and catastrophizing (the 6-mo follow-up), and on the outcome variable depression (overall condition effect). The available literature generally supports a relation between sex and pain experience and pain behavior. Explanations for these differences have included differences between emotional and coping responses of male of female subjects. Women engage in catastrophic thinking more, 57 report lower self-efficacy beliefs, 58 report greater emotional distress, and may use more emotion-focused problem solving than men. 59 In men there seems to be a direct relationship between pain and disability, whereas in women this relationship was mediated by negative mood. 60 Especially for depression the relationship between disability and depression seems to be stronger in female than in male subjects. 61 However, sex differences in the relationship between depression and pain appear to depend on the pain measures taken. 62 It has been suggested that treatment-outcome studies should examine sex-specific effects, rather than just controlling for them. Unfortunately, no sex-specific effects could be examined in this study because there were so few male subjects involved.
Pain duration is often mentioned as a predictor of treatment outcome. 55, 56, 63 Unfortunately no theoretical explanations are given. It could be hypothesized that longer pain duration is related to more complex problems in biopsychosocial factors. For example, Quartana et al 17 mentioned that longer pain duration appears to exaggerate the relationship between catastrophizing and a punishing response from the spouse/significant other. Furthermore, patients with longer pain duration probably had several treatments already, without sufficient or sustaining results. Therefore, correction has been made for these variables in this study.
Another limitation was that there was no compensation in the TAU group for the 10 times 90 minutes extra attention the PMT group received in the additional PMT sessions. This extra attention could account for the differences in effect between TAU and PMT and for effects being obtained earlier in time in the PMT group. However, clinical reality dictated that it was not possible to design and apply a suitable control treatment.
No systematic registration was kept of compliance of the different components. It is therefore not clear if there was a difference between attendance of sessions in TAU and PMT and how this influenced the results. In the TAU condition the most patients dropped out of research at posttreatment, for the PMT condition this was at the 3-month follow-up, it is not clear what caused this.
There was a significant difference in baseline pain intensity between patients who did and did not complete the follow-up measurements, which suggests selective dropout. However, longitudinal mixed-model analysis, the method used in this study, uses all information of every person in the analysis to estimate the effects. So also persons with only 1 follow-up measurement are included. It has been proven that this method is even better than multiple imputation techniques. 64 Therefore, we expect that the chance of bias caused by selective drop-out was minimized.
Recommendations
It is necessary to investigate how the treatment exerts its effect, not only to improve the effectiveness of treatments, but also to answer the question "what works for whom?" The sample of patients in this study was heterogeneous in different variables but also in chronic pain diagnoses. Patients with different pain diagnoses were treated in the same group, which is the clinical reality in this treatment center, but is not seen very often in chronic pain treatment or research. Moreover, it was demonstrated in this study that pain diagnosis was one of the variables that might explain some of the treatment effects. To the authors' knowledge this was the first randomized controlled study to examine the contribution of PMT as an additional component in the treatment of chronic pain, and despite some limitations, the results suggest that PMT might have beneficial effects and that this might operate through increasing BA.
